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EXAMINER'S ANSWER 



This is in response to the appeal brief filed 4/2/03. 
(1) Real Party in Interest 

A statement identifying the real party in interest is contained in the brief. 
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(2) Related Appeals and Interferences 

A statement identifying the related appeals and interferences which will directly affect or 
be directly affected by or have a bearing on the decision in the pending appeal is contained in the 
brief. 

(3) Status of Claims 

The statement of the status of the claims contained in the brief is correct. 

(4) Status of Amendments After Final 

No amendment after final has been filed. 

( 5) Summary of Invention 

The summary of invention contained in the brief is correct. 

(6) Issues 

The appellant's statement of the issues in the brief is correct. 

(7) Grouping of Claims 

The claims stand or fall together. 

(8) Claims Appealed 

The copy of the appealed claims contained in the Appendix to the brief is correct. 

(9) Prior Art of Record 

5,753,473 GATFEELD 5-1998 

4,608,202 LEPPER et al. 8-1986 

(10) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 

Claims 1 through 10 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gatfield et al. taken with Lepper et al. 

The claims are drawn to a method of producing deacidified fats and/or oils comprising 
treating a triglyceride having an acid number between 0 and 60 with a lower alcohol and with a 
lipase and treating the product again with a lower alcohol and lipase, thereby producing a 
product having a lower acid number from about 0.1 to about 0.5. 

Gatfield et al. disclose a method of treating Stillingia oil, a triglyceride, with a lower 
alcohol, ethanol, to produce a product comprising ethyl esters of trans-2-cis-4-decadienoic acid 
and other ethyl esters, such as esters of linolenic acid (See, e.g., Table 1) using C. antarctica 
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lipase as the catalyst. The reaction temperature is disclosed to be between 20 and 60°C (col. 2, 
line 47). At least in Example 4, the concentration of lipase is 5% by weight of the triglyceride. 

The reference differs from the claimed invention in that neither the starting acid number 
of the oil nor the final acid number of Stillingia oil is indicated. However, it is recognized in the 
art that vegetable oils, such as Stillingia oil, a vegetable oil obtainable from the fruit of the 
tallow tree, are not fully esterified and have acid numbers between 10 and 40 depending on the 
quality. Should Stillingia oil be considered a "commercial grade tallow", it would have an acid 
value of 30-40 (See, e.g., Lepper col. 1, lines 19-35). Thus, one of ordinary skill in the art would 
reasonably have expected that at least some free fatty acids are present in Stillingia oil. 
Accordingly, one of ordinary skill in the art would reasonably have concluded that the reactions 
disclosed in the Examples in Gatfield et al. are esterification reactions at least to some extent and 
that pre-esterification products having a lower acid number result from the reaction. See, e.g., 
Example 2, wherein C. antarctica lipase is used. It is noted that the proportion of transesterified 
product, if any, is very low. 

It is also of interest to note that Gatfield et al. discloses that lipase B is suitable for 
esterification in the "reaction of coconut fat with ethanol in the presence of lipase B" wherein 
ethyl caprylate and ethyl caprate are produced in good yields. (See, e.g., col. 1, lines 55-60). 
This esterification process is the same as step a) in the presently claimed process. Since it is an 
esterification process, the acid value of coconut fat would reasonably be expected to be lowered 
at least to some extent in the resulting pre-esterified product obtained. 

In addition Lepper et al. discloses that the esterification of a vegetable oil such as coconut 
oil with a short chain monoalcohol using a suitable catalyst will result in a product having a 
lower acid value. See, example 1, wherein coconut oil is reacted with methanol in the presence 
of a chemical catalyst. The substitution of an effective enzymatic catalyst for the chemical 
catalyst in the reaction would reasonably have been expected by one of ordinary skill in the art to 
result in substantially similar, if not the same, reaction products having a lower acid number. In 
addition, Lepper et al indicates the desirability of carrying out both stages of the combination of 
preliminary esterification of the free fatty acids with transesterification at comparatively low 
temperatures and without using high pressure (col. 2, lines 23-29), which strongly suggests and 
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provides compelling motivation for the substitution an enzymatic catalyst and process for the 
harsher chemical process. 

The Gatfield et al. reference differs from the invention as claimed in that the lipase is 
disclosed to be recycled to treat the original substrate rather than the pre-esterification product. 
However, as noted, the esterification of free fatty acids occurs at least to some extent, and these 
esterified products would be expected to be transesterified in the second end successive rounds 
of reaction. In any event, it is clear from the reference that the lipase may be recycled. See, e.g., 
col. 2, lines 61-63. Furthermore, in the process of Lepper et al. the pre-esterified product is 
subjected to further esterification with the alcohol in a transesterification reactions (See, e.g., 
Example 1). 

Thus, one of ordinary skill in the art would have reasonably expected at the time the 
claimed invention was made that the reaction of a fat or oil with a lipase and a lower alcohol 
having an acid number of up to 60, such as coconut oil or Stillingia oil would result in a pre- 
esterification product, i.e., an ester or mixtures thereof, suitable for transesterification, using a 
lipase with similar results, as those disclosed by Lepper et al., since the reactions are 
substantially similar and differ only in the catalyst used. It is emphasized that the Lepper et al. 
reference uses coconut oil, albeit with a chemical catalyst, and that Gatfield et al. disclose the 
suitability of coconut oil to produce pre-esterified products (See, e.g., col. 1, lines 55-60) and 
teaches the use of lipase from C. antarctica for similar reactions (See, e.g., col. 2, line 10 and 
Example 2). 

With respect to the concentration range of alcohol, the Gatfield et al. reference uses a 
concentration of 20% ethanol, which clearly corresponds to the "excess" required in claim 1 . 
Moreover Lepper et al. explains that the quantity of alcohol used has a positive effect on Uic 
velocity and completeness of the esterification of the free fatty acids in the esterification process. 
However, due to the cost of the alcohol, the reference recommends curtailing the amount of 
alcohol (Col. 6, lines 39-51). Therefore, the use of 1-10% lower alcohol rather than 20% would 
have been a prima facie obvious adjustment to one of ordinary skill in the art at the time the 
claimed invention for economic reasons, in view of the reference teachings. Also the amount of 
alcohol used would reasonably be expected to be adjusted depending on the oil or fat substrate, 
the alcohol and the lipase used in the process. 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the claimed invention was made to modify the process of Gatfield et al. by subjecting the pre- 
esterification product to further lipase treatment in the presence of ethanol or another alkanol for 
the expected benefit of maximizing the concentration of valuable esterified products and 
reducing the acid value of the mixture, as suggested by the teachings of Lepper et al. . 

Thus, the claimed invention as a whole was clearly prima facie obvious, especially in the 
absence of evidence to the contrary. 
(11) Response to Argument 

Appellants urge that the rejection of claims 1 through 10 under 3 ^ U.S.C § 103 is 
improper, because none of the references relied upon either alone or in combination contain the 
requisite teaching or suggestion to render the claimed invention prima facie obvious. 

It is submitted that Appellants' arguments are not persuasive of error in the Examiner's 
position because the process of Gatfield is directed to the reaction of a triglyceride substrate 
comprised by the claimed invention with an effective amount of a lipase as the catalyst, 
including Candida antarctica lipase, the same enzyme as used by appellants, in a substantially 
similar process. The claims are not directed to coconut oil as a substrate, except in dependent 
claim 4. 

The crux of appellants' argument is that the process of Gatfield is a transesterification 
rather than an esterification reaction. However, appellants fail to consider that Stillingia oil is 
comprised of free fatty acids at least to some extent, which would naturally be esterified in the 
process, by the reaction of the free fatty acids with the alcohol (Brief, page 3, paragraph 2). 

Moreover, even though Gatfield et al. admittedly is directed to modification of Stillingia 
oil, the reference does disclose the esterification of fatty acids in coconut oil in the background 
of the invention with lipase as the catalyst and esters as the product. These esters are presumed 
to be esterified products, in view of the free fatty acid content of the coconut oil as indicated by 
the teachings in Lepper of free fatty acid content greater that 3% by weight, and an acid number 
between 10-20 for commercially available coconut oil (See, e.g., col. 1, lines 19-35). 

Appellant's argument that Gatfield does not teach the "direct esterification of free fatty 
acids with lower alkanols such as ethanol in the presence of an enzyme" is confusing, since it is 
apparent from Lepper et al. that vegetable oils and tallow contain free fatty acids, which would 
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be directly esterified. The claims as written fail to exclude transesterification, since they are 
drafted in terms of the open language "comprising". 

Appellant's arguments regarding the unpredictability of enzymes in the esterification 
process taught by Lepper are incorrect. Gatfield indicates in the backgro und of the invention that 
coconut oil is known to be esterified by lipase B. See, e.g., col. 1, lines 57-60. Therefore, the 
reaction of coconut oil with lipase for esterification purposes is not unpredictable. Moreover, the 
arguments presented are inconsistent with the invention as claimed, directed to the use of any 
lipase, except for claim 8, wherein any triglyceride is reacted. In addition, the specification at 
bridging paragraph between pages 4 and 5 acknowledges that the use of lipases for the 
esterification of fatty acids with alcohols is well known. Gatfield recommends the use of 
precisely the same lipase as Appellant uses in the Examples and in claim 8, i.e. the lipase from 
Candida antarctica, including NOVOZYM R 435 . 

Appellant also argues that the Examiner has failed to show that Gatfield and/or Lepper 
suggests reacting the pre-esterification product with additional alcohol to form a product having 
an acid value about 0.1 to about 0.5. In this regard it is noted that at least Lepper et al indicates 
that in the esterification stage the acid number of the oil or fat is reduced to values of the order of 
1 or lower under fairly mild conditions (col. 3, lines 25-39). This step is followed by a 
transesterification step which would have reasonably been expected to lower the acid value even 
further (col. 3, lines 51-55). In addition, the touted results are obtained in the instant 
specification only in Examples 1 and 2. In these Examples a specific enzyme, the lipase from 
Candida antarctica, NOVOZYM R 435, is used to bioconvert a specific substrate, crude coconut 
oil with an acid value of 8.2, under specific process conditions. This is not the invention claimed. 

On the one hand, Appellant's argue that the process of Lepper et al is directed solely to a 
transesterification process (Brief, page 4, line 21 et seq.). On the other hand, Appellant explains 
that the process of Lepper et al. is directed to a process of making fatty acid esters by first 
forming a preliminary ester by reacting a fatty acid with an aliphatic alcohol in the presence of a 
catalyst. This argument is clearly inconsistent and contradictory. The process described at Brief, 
page 5, paragraph 2) is the same esterification/transesterification process as claimed, albeit using 
chemical catalysts. As noted supra, the disclosure of Gatfield suggests esterification of coconut 
oil with lipase, and, even though Gatfield is interested in a specific aspect of the treatment of the 
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triglyceride Stillingia oil with lipase, the reaction of interest, i.e. esterification of free fatty acids 
in the oil, also occurs naturally upon contact of the oil with alcohol and enzyme, which results in 
the lowering of the acid number of the Stillingia oil, whether Gatfield is interested in this result 
or not. 

With respect to the arguments that the optimization of substrate, alcohol and lipase 
concentration are not properly addressed, it is noted that only in dependent claims are specific 
reaction parameters required. Moreover, the reaction temperature in GaUield is disclosed to be 
between 20 and 60°C (col. 2, line 47), which is within the claimed range, and the concentration 
of lipase in Gatfield is about 5% by weight of the triglyceride at least in Example 4. With 
respect to the concentration range of alcohol, the Gatfield et al. reference uses a concentration of 
20%, which clearly corresponds to the "excess" required in claim 1 . Moreover Lepper et al. 
explains that the quantity of alcohol used has a positive effect on the velocity and completeness 
of the esterification of the free fatty acids in the esterification process. However, due to the cost 
of the alcohol, the reference recommends curtailing the amount of alcohol (Col. 6, lines 39-51). 
Therefore, the use of 1-10% lower alcohol rather than 20% would be have been & prima facie 
obvious adjustment to one of ordinary skill in the art at the time the claimed invention for 
economic reasons, in view of the reference teachings. 

Therefore, it is deemed that the strong prima facie case of obviousness has not been 
rebutted, since no evidence has been presented to show the distinguishing features between the 
presently claimed process and the process of the references taken as a whole. 

Conclusion 

Accordingly, it is considered that claims 1 through 10 on appeal are unpatentable for 
being obvious as a whole to one of ordinary skill in the art at the time the claimed invention was 
made, as established by the references, and Appellants' arguments and evidence fail to persuade 
otherwise. Therefore, it is submitted that the decision of the Examiner is sound and should be 
sustained. 
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Respectfully submitted, 

Irene Marx 
Primary Examiner 
Art Unit 1651 



July 31, 2003 
Conferees 

Michael Wityshyn, SPE 
Christopher Low, SPE 
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